Statins and their role in vascular protection.
The statins reduce cholesterol synthesis through inhibition of HMG-CoA (3-hydroxy-3-methylglutaryl-CoA) reductase and are widely prescribed for hyperlipidaemia to reduce the risk of atherosclerotic complications. The beneficial effect of lipid lowering by statins in the treatment of coronary heart disease has been demonstrated in large clinical trials. However, statins appear to have additional benefits on vascular function above and beyond their lipid lowering effects. Through inhibition of L-mevalonate synthesis, statins also prevent the synthesis of isoprenoid intermediates, including farnesylpyrophosphate and geranylgeranylpyrophosphate. Isoprenylation is important in the post-translational modification of a variety of proteins, including the small GTPases Rho, Rac and Ras, and hence plays an integral role in cellular signalling. Moreover, interference with isoprenylation underlies many of the beneficial actions of the statins on vascular endothelium, which include increased endothelial nitric oxide synthase expression, pro-angiogenic effects, increased fibrinolytic activity, immunomodulatory and anti-inflammatory actions, including increased resistance to complement. This has led to interest in the use of this class of drugs outside the realm of cardiovascular disease.